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1-^ «}:IE.^l4i^> ^ n /^lS«J-^{Flip chip type semiconductor device 



£ 3 ifl^l :E 6^ £ 2<^1 M.^^ #^ «]:£^l:di7>5l ^l^i^J-^^^ -M^ 

<5> S>]«-51 ^^o.^^E^ iiJ:^>7l ^5>cx^ 3i|]7l^l (package 

process)^ -f-^H ^^^^f. oje^j^V sfl^l^^l ■^;=§oii oio^^^^ s>^o]o]^ A>-g- 

^>o^ tiV:£^fl^^].o^ 3fl:^l- S5fl<a(lead frame)^ el:^(lead)<Hl '^^aI^'I^ 



and fabrication method thereof} 
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^^M, ^e<^l ^ sfl^l^l ^^o] ji^J^ tiVS^ldi^Hl ^Sl A>-g-5lJl o^c^ 

<6> • £1^^2fl^*^^^ ^V£^]^;^>o^ ^d^^}7] ^^£o] 

<7> £ 1^ %^^}^. ^S^^7]^a) ^Ml f-^^^^CS)* ^^^W. # 

(via hole; :£a1^>;^1 ^^)^ ^7] tilof^o] ^12].^ ^^ci\] ^ 

<=g^(a) ^ *^^(b)^1 ^11 (groove) ^ 

*>i4^ ^12 li^ti-l- ^^^*bi=f. ^>7l ;^ll ^^ti. ^ ^12 ^^-B. i^<^l 
t:f^l-^( damascene) ^>-g-^M ^1l ^^afl^(lOa) ^ m ^#tifl^(10b)# 

^^^tbcf. ^12 ^^tifl^(iob)^ ^^^] ^^11:4. ^11 ^ ^12 ^^wfl 

^#(10a, lOb)^ ^^^l^^Hl til^>o^ (superior conductivity) 

^ -T-^^ ^^>^^1 ^^^(superior electromigrat ion)* T^e^wfl^O) ^ 

7l ^eltiflAi(9)o^ ^ ti].^^ Ire^^s^V^ ^^>«o^^1 ^^^^ 4li(7)# 

<8> ^7] m ^ ^12 ^^tiflAis.(iOa, 10b)* 5£^s:>^ "^S^lyj^ ^Tgoii sfl^l 
Hlloj-a^HlS)* ^^^W-. ^oM 3l]Alaj]ol.'^nl.(i8)^ ^>«- 'i5]^^2i-^(l3), ^ 

^i, 'S-^l ^Hl^^2|-^H13)^ ^oM ^Sltifl^O) tflS] ^5:]^;^l.l,o] .^-71 ^ 
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^1-71 5|lAlHno]>^nl.(i8)# 2)|El^*H ^^7) ^1 1 ^^tifl^(lOa)^ 7] ^ JSfljE. 

^A^^Cf. >^V7l 3)]^^^^ol ^A^^ ^uZj-l- ^^oll ^j-^^^nV ^ 

<9> ^^l^sfl^i, ^-^ ^5:) ^^^^(17)* 3|lEl^^>o^ ^ ;^12 ^ 

^«ll^(10b)5l ^1-^<^1 7fl^^(27)* ^^^t!:^. ^7] 7fl^^(27)7> ^^^^ 

^V7l 3fl:B(24)l- i^#Al7l^ 7fl^^ ^ ^^7l ^^(lOb) ^el^^Vsl-^- 

(15)^ 711^^(31)^ ^^^^1=1-. ^J-71 3lfljE.(24) ^oHl ^> 

^IS <>ic1'^S ^^^1- 3fl^(33) ^ ^H(35)l- 

<io> -^^^ ^o] ^sfls] 7l#ofl rcl-^^, ^tiV-^^J (back-end process)©! ^ 

<ii> ^i^o] ols.j,;^|. ^j.- 7]^^ 54^1^ ^tiV^^j (back-end process)* ^ 

^5}-A]^ ^ ^Ji. 5l|0];^^^ ^^^>7|7|- -g-oj^V ^^1- ^^^^ ^ 
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^^^m i-ttbcf. ^11 ^^tifl-^d^ ^y] ^^^^ ^<^1 ^^^51^, ^7] 

^11 sfl^S ^^^W. <^l°fl, ^^"^^ ^^1 ^l^^m 

<14> A^V7l 7]^^ ^^^^1-71 ^ ^^^^ 311:^ ^ ^^<^^ 

* ^l^t!:i^>. '^'^ «>£^l7l 

^ ^o\] ^ ^^7] f^^^^^T- ^^^^ 3flAlailo]^n^^ i^tb^f. 
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^n^^^ ^7] ^^^<^ xfl<^l Mfl^1^t:f. ^7] m i^^*^^^ 

oil o]^^}^ ^7] ^ ^9] ^12 ^ A>o]o^ 

^7] ^^<=H1 ^ 

^^cf. ^1-71 2fl:B^ 7,}^]s. ^f^^ <at:-1^s 211^ ^ i^sofl 5^ 

^^>7lS. ^Vcf. ZLS^l4, ^ ^^^^ <^7lA^ ^^'^Sl^^l^ ^AjcHl^oll tb^S]^! ^ 

^'91^^ ^}7] ^]'§-s\o]^]^ ^oicf. SX^^^, % ^ 

^ 7]% -^Vo]! o^irfji <>i^E)olx]^ %- 7]^ ^<H1 

^m] ^^^i ^"^t!- ^s^^^^ ^^^tb T4^'a4. 
<i6> £ 2^ ^ ^^^<^1 4^ 1-^ ^^H^m-. <^7]^^^, 



23-8 



1020010019307 ^^ ^^>: 2001/8/22 

<17> S. 2» %3^^}^, ^S.^]7]^(51)'& ^^^^^(53)«^1 ^^^cf. ^^7] 

^S^^^:^^(si 1 icon oxide layer containing impurities) 2.^ ^ic.-T-S:^ ^ 
sl^^sl-^olcf. ^V7l #^^o^^(53) ^ofl 3^^1yfl<5l^^-(60)o1 afl^l^i^. ^7] 
3|lAlHflol^n].(60)^ ^V^lS ^el^-^^mss), ^s1^<lVS|-^(57) ^ 

<18> >^V7l 3l]:^<:g^(a) vi^o^ 35flA]tiflol>5£D:j.(60) ifloll ^>q.o^ ^11 

^^afl'Jd(68a)<^l wfl^ls)^, ^^'^^(b) tfl^ 3sflAlBilol.an].(60) ^J^\d\] 

711^ ;^12 ^^tifl^#(68b)^l wfl^mcf. ^^71 ^11 ^ ^12 ^^a|lAis.(68a, 68b)^ 
^^-^^l-Ctop surfaces)'8r 3£flAlHiloi^n].(60)5l ^V-^^uif ^<U^ ^o]^ ^ 
^1^. -^M ^11 ^ ^12 ^^tiflA|s.(68a, 68b)^ '^^°1^^<^1 «1*><=^ -^^^ € 
7l^S.IE.(superior conductivity) ^ -t-t^^ ^^l-^o]^^^ (eiectromigration)^ 

^H]^ 3fl^(67):nl- ^7] ^El^^- 4^(67)51 tij-rt- ^ l-Si^V^ 
wj-x] ^^n]- 3|l^(diffusion barrier metal layer pattern; 65)* i^tti^. ^ 
7] ^^(65)^ ^7] ^^(67) ^s] ^e)^^>l-ol ^7] 

#^>^<a^(53) ^ 3i||A]ttllol>^n].(6o) xJi\^S. ^^^}^ ^ 

<19> -^M ;^]U ^^131] -'d (68a )^ ^^J*^*^^ 3l1:E.(74a)<Hl g^^^H-. at):, 

^1-71 ^^<^^(b) ^^(74b)7> tifl^l^cf. AI.7I ^^(74b)^ 

-^-71 *lr ^^«fl^^(68b) ^ '^ll- Al-o]5^ Aj-7i sflA]tiflol^D]-(60)* ^ 
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^cf. ^J2f^ o.^. ^7] ^^(74b)^ ^]^^}^ -^7] ti- ^12 ^^tifl^ 

-i-(68b)# A-lS. ^7l^o.S ^^^1^4. ^oM 2fl:B(74a) ^ ^^(74b)^ ^Hl^ 

^^^^^'^ n^m) ^ ^^^1^^^ 3fl^(73)^ ^1-7] ^J-^^^ 

^ sll^(71)^ ^^fl- ^^^91 wV^^^fcf. 
<20> >^l-7l 3sfl:E.(74a) ^ ^^(74b)# 5L^*>^ ^:£^l7l:&^ ^^o]u]^v:^(77)6\] 

^^7] #Bl<^lT^l = ^-(77)^ 3l]:^(74a)l- ii#Al7l^ sflH. 7l] 

^^1- ^^4. 'a-^i 5zii:b 711^^011 3fl^(74a) ^i-<^i -aci^s 

31(1^ (79a) ^ '^S(83a)7> 
<2i> -4^011, £ 3 i^^l £ 6# ^S^H £ 20)1 tic^^ 1-^ «]::£^l^^l-2l 

^ISyJ-'^^ ^^^>7l5. tl-i:]-. o^7lA^, 'a- ^ 'b'S z^-z^- 

<22> £ 3^ ^T-^^l-ig. «>£^l7l:&(51) ^Hl f^^^<d^^(53)# ^^^^4. 4^71 

. ^J-7l ^^^^9^^(53)^ <a£-^-SE ^el^A>s|-^i-o.s ^^^^ ^£ $i4. 
f^^€*a^(53) 3il]AlBi]o]/a^(60)* ^^^t!:4-. ^^^1 sfl a] aflol ^n^(60)^ ^■ 

f^Aj^lcH ^^^s>^ ^<^1 «>#^*>4-. 4-€- -^^(alternatively), ^7] JtflAl 
H11<^1^^(60)^ ^Bl^^^^(57) ^ 41--^ ^Hl^^5|-^(59)# ^>^1S ^^-^171 
^, ^^^^^ -^^7] ^Al«flol^d^M60)* 3jjEV^^H ^-71 3|jH.<:§^(a) 5J 

^^<^'^(b) i^<^l ^<>]S. e>i4^ ii^«.(63a) ^ ^n=7fl^ ;«112 zl^w. 

(63b)# ^^^^4. 
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<23> 



£ 4* %S^>ia, ^>7l ^ 42 ZL^«.(63a. 63b) i^«fl 



^V-y (damascene) >^l-g-^M ^^Hl]^(63a) ^ ^12 ^^tifl^(63b)^ ^ 

^ ^^ ^^H-^S, ^>7l vHll ^ ^12 ZL^M-ma, 63b)* S^^V^ 
^]7]^ ^^o]l ^i^^ ^^ar^oM ^^^(diffusion barrier metal layer)* ^ 
^^tb ^^B]- ^Hl ^^7] ^ ^12 ZL^ti.(63a, 63b)l- ^^11 

-f^ ^e)^* ^^>«J-^1 ^^^^ ^Bl^]- iflo^ ^B^^^Vi- 

<24> ^7] ^^€-^^^(59)0] }^^^ nfl^>^l ^7] ^ 

#^^-* <g^^ ^itSl-Al^H 41 ^ ;^12 ll^w.(63a, 63b) ^4 

AA ^^7] ^11 ^^tifl^(68a) ^ ^>7l ;H12 ^^tiH^(68b)* <A4 ^ 

2|-, ^^7l ;^ll ^ ^12 ^#wfl^#(68a, 68b)^ 5fl^(67) ^ ^i-7l ^e^^ 

3i|j^(67)^ ^ s}l^(65)-^S ^^^€4. 

^1-71 ;5l]l ^ y!fl2 ^^al]^l-(68a, 68b)* ti]:£^l7l:^ 

^7l ^^^^ ^^^^^(barrier metal layer) % ^\ 
BflS. ^^^l^l^l ^^^^m «>^^^]-^. ^^7l ^J-^^^^^ ^7l ^^^^A 

<25> ^1-7] ^^^># 3l!Bi^^M 2}j^<:g^(a) % ^^^^(b)'^l AA 

(74a) ^ ^^(74b)l- ^^^tl-cf. ^^1-71 3fl:^(74a)^ ^^7\ A\ ^^tiH^(68a)5l 
^^"^a^-i: ^^(74b)^ <5l*^>^ ^1-7] % ;^12 ^^«fl^lr 
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(68b) ^ ^\o]2] n^M<^]^meO)^ ^fecf. o]6\] nj-e^, ^^(74b)^ 

^12 ^^till^l-(68b)* ^7]^^S. ^^7] 3fl = 

(74a) ^ ^>7l ^^(74b)^ ^>3llS ^g-^^^n^ 2fl€(71) ^ "t^^l^^ 

5Jfi^(73)* 

<26> £ 51- %v^^].ig^ 41-7] 3fl:B(74a) ^ ^^(74b)# i^sr}^ ^3^^171^ ^ 

^'^l ^>^sl^ '^l^^l l-'S ^^#(epoxy molding compound)^^^^ ^^-7] 
(74a) ^ ^^(74b)l- i^^fe «]:H^l7l^oii 7>«fl^l^ >i:Eeflr^i# ^^^]7]^ 

atb. ^1-71 #5l'^l^lH.^-(77)^ '^4'?];^> 
(alpha-particle)7]- ^7] ^S.^]7]% ifl^ ^ a^S]S.(£A]§>;^l ^ 

3iflH.(74a)l- i^#^l7l^ 2||:B7fl^-^(pad opening)!- ^^^tl"^. 

^^W. ^7] ^Cl*^^ ^^^(79) ^Hl ^71 3fl:^7fl^^ tfl^l ^>7l ^D]!^^ ^ 

#^(79)* sl]El(81)* ^1-71 ^D]^ 

^ ^^^-(79) ^Hl ^7lH^^ (electroplating method)* ^V-g-^V'^'^ 

'^^3ifl^(83)# ^^^tbt^. ^j-71 ^H3fl^(83)^ ^(Pb) ^ ^^(Sn)^ ^^^^"^ 

<28> :£ 6* 4^7] ij&efl^]>i:E 3£}]^(81)* ^iTl^H ^7l i£ei|;^|>i 

S 3fl€(81) o>2flo^ <?lc-1>^S ^^^(79)# i:.#Al?Ji:f. .^V7] i^H3fl^(83)l- ^ 

Z> n>>:a.S. Af-g-sVo^ A^V7l '^Cl'^S ^#^H79)* ^^^^ ^^^A^ ^1 
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^ 5fl^(79a)ol ^^^^4. ojo^Ai, ^1-71 3fl^(83)^ ^^^"^ ^}^^} 

<^ el#^-fAl?lol Ell (rounded shape)* ^S(83a)l- ^^^tb^-. 

^ll^-l, ^]2 #^tiB^(68a 68b)'^l e^;^]>;B1 2E^ ^lS.el ^o] 

-2-^^^]-^ ^^7l ^^(74b)l- ^^Al7]7l ^^'^^^-^ ^^1^1=1-. 

2^^H ^^^^ 5flol;^i(85) ^* ^>^^H ^^1^1^. 5l^l<=H ^^^^ 

[^^^^ jLiil-] 

^Bl^^>^ ^^^^ ^S^^f^ ^ol 7]-^3:>i4. o]d\] ^av^g-pg (back-end 

process)* ^^Sj-A]^ ^ ^cf. S&t!:, ^fl:^ ^ -a^Di^^^-o.^. ^a^^ 

^ 5llol^-1# Al-g-^H ^^1: ^^^>^ ^^1 -§-ol*>4.' 
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1] 

^ ^^'^^^ til:£^l^;^Hl ^^-^i, 

%^7^^c^n ^Hl ^^^^ 2flAltiflo]^n^; 
^11 ^^tifl^ ^ ^^-^"^ 2flAl«fl0l.a^-0^ ^^^^ tfloll 

^^7fl^ ;^12 ^^tifl-^dl:; 

1- 311:^ 7fl^-^(pad opening)!- ^^o]xj]^uV; ^ 

21 
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i^^^^ 3] 

^1 1 9X'^^^, 

^Sl^>^ ^^a-l}-^] sfl^Cdiffusion barrier metal layer pattern) 

^ ^^^S. t}^ tiV£^l4i^K 

l^^^^ 41 

^1 3 ^^^] $X'^^^, 

^V7l ixflli^ ^^^<y ^^i-^S. 

5] 

^1 1 ^^-^l 9X<^^^, 

^7] s^B. ^ ^7] ^}^]S. 5i|l€(barrier metal 

layer pattern) ^ <^^Dl^n| nf]^^ 3L^s>^ 1-^ 

6] 
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^^y] ^11 ^ ^12 ^^Bfl^s.^ 3£^^>^ «]:£^l7l:a: ^^6\] ^^^^ 

^^^^ ^BI^^VC^^ ^71 ^11 ^^Bfl^S^ Sll^l- ^ 

^ 7fl^^(pad opening)!- ^^o]x2]b.^^ ^^^^^ ^7^1; ^ 

7] 
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sr>i4Sl ;il11 :i-¥-ti-(groove) ^ ^4^7fl^ ;^12 n^M.^ ^^d^>^ ^^1; 
(conformal) ^ ^^7] m ^ ^12 ZL^«.» ^fl-f^ n^e^^^^ ^> 

9] 
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5] 



O 0) 
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